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REMARKS 

INTRODUCTION : 

In accordance with the foregoing, elected claims 1-3 and 39 have been amended, 
withdrawn claims 29-31 have been amended, end the spedfication has been amended to 
correct an apparent typographical error. No new matter is being presented, and approval and 
entry are respectfully requested as appropriate under 37 CFR 1,116, 

On page 2 of the Office Action, the Examiner requires cancellation of withdrawn claims 
29-37. However, it is respectfully submitted that withdrawn claims 29-37 have been amended to 
depend from elected linking daim 1. As noted in MPEP 809.04, "[wjhere ttie requirement for 
restriction in an application is predicated upon the nonallowabiiity of generic or other type of 
linking claims, applicant Is entitled to retain in the case claims to the noneiected invention or 
inventions." As such, it is respectfully requested that the withdrawn claims 29-37 be allowed to 
remain in the Instant application as per MPEP 809. 

Claims 1-17 and 29-39 are pending and claims 1-17, 38, and 39 are under consideration. 
Reconsideration is requested. 

ENTRY OF AMENDMENT UNDER 37 C.RR, SI .11 6 : 

Applicants request entry of this Rule 116 Response because the amendments do not 
significantly alter the scope of the claims as compared to at least the previously presented 
claims, and place the application at least into a better forni for purposes of appeal 

The Manual of Patent Examining Procedures sets forth in Section 714.12 that "any 
amendment that would place the case either in condition for allowance or In better form for 
appeal may be entered." Moreover, Section 714.13 sets forth that "the Proposed Amendment 
should be giv^ sufficient consideration to determine whether the claims are In condition for 
allowarK:e arxJ/or whether the issues on appeal are simplified." The Manual of Patent Examining 
Procedures further articulates that the reason for any non-entry should be explained expressly in 
tiie Advisory Action. 

OBJECTIONS TO THE CUUMS : 

In the Office Action at page 2, ihe Examiner objects to daim 39, Claim 39 has been 
amended to remove a claim temi as requested by tiie Examiner, and has not been amended to 
nan'ow the scope of die claim. As such, reconsideration and withdrawal of tine outstanding 
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objection to claim 39 is respectfully requested. 

REJECTION UNDER 35 U-S,C- 6103: 

A, Reiec^on in view of Chu et al, and Gorkovenlco et al. 
In the Office Action at pages 2-6, the Examiner rejects claims 1*4, 8-17, 38 and 39 under 

35 U.S.C. §103 In view of ChueUL (U.S. Patent No. 5.523,179) and Gorkovenko etal. (U.S- 

Patent Publication No, 2003/003360A1). The rejection Is respectfully traversed and 

reconsideration is requested. 

On page 6 of the Office Action, the Examiner relies upon Gorkovenko et al, as disclosing 
the use of cathode electrode materials including a sulfur-contaming active material having an 
Interconnected, rigid network having pores of a sub-micron pore size. However, Gorkovenko et 
al suggests forming the network using a sol of a non-electroactive material, sudi as a beohmite 
sol or a crystalline vanadium oxide soL Within this sol. the pores are fonned so as to generate 
an interconnected and rigid network. (Paragraph 0108, 0109 of Gorkovenko et al.^ However, 
even assuming arguendo that GoikoyenkQ et al. suggests pores of submicnDn size as asserted 
by the Examiner, there is r^o suggestion as to the size of the pores in the non-electroactfve 
material being greater than 1 micron. 

In contrast, claim 1 recites, among other features, "a material including pores of an 
average size greater than or equal to 5 ^ and less than and including 15 ^m having both 
electron-conductive and ion-conductive properties." Since Chu et ai. is not relied upon as 
disclosing such a feature, it is respectfully submitted that the combination of Chu et al. and 
Gorkovenko etal. does not disclose or suggest the rnventbn recrted in claim 1 . 

Claims 2-4, 8-17, 38 and 39 are deemed patentable due at least to their depending ftom 
claim 10. 

Additionally, on page 6 of the Office Action, the Examiner asserts that one of ordinary 
skill in the art would have been motivated to combine the pores of Gorkovenko et al, with the 
positive active material of Chu et al- in order to have a sulfur-containing active material having 
the specified pore size since this results in an interconnected, rigid network. However, the 
Examiner does not set forth evidence as to where this motivation existed in the prior art, and why 
the use of an interconnected, rigid network would be otherwise desirable for ttie use in Chu et al. 

As a general matter, in order to establish a prima facie obviousness rejection, the 
Examiner needs to provide both the existence of individual elements corresponding to the 
recited limitations, and a motivation to combine tiie individual elements in order to create the 
recited invention. Both the individual elements and the motivation need to be shown to have 
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existed in the prior art Should the Examiner fail to provide e>^dence that either one of the 
Individual elements or the motivation does not exist in the prior art, then the Exantiner has not 
provided sufficient evidence to maintain a prima facie obviousness rejection of the claim, MPEP 
2143.03. Thus, the burden Is Initially on the Examiner to provide evidence as to why one of 
ordinary skill in the art would have been nrx)tfvated to combine the Individual elements to create 
the recited Invention, and to demonstrate that this evidence existed in the prior art. I\^PEP 
2143.01 . Since the Office Action does not indicate a source for the Examiner's motivation, it is 
lespectfully submitted that there Is insuffident evidence of record that there existed fn the prior 
art a motivation which would have motivated one of ordinary skill in the art to modify Chu et al. to 
include the features of Gorkovenko et al. as is required to mairitaln a prima facie rejection of the 
claims in view of Chu et al. and Gori^ovenko et al. 

Further, there is insufficient evidence of record as to why one of ordinary skill in ttie art 
would choose the composite cathode described in paragraph 0108 of Gorkovenko etaL . which 
appears to suggest sub-micron pores, as opposed to the allematives slio\Afli in FIGs. 1 through 3 
of Goricovenko et al. and described in paragraph 0105, which use particulates of sulfur 
containing material of 25 microns or less in different core-shell concepts. As such, it is 
respectfully submitted there is additionally insufficient evidence as to why one of ordinary skill in 
the art would have been motivated to choose the sub-micron pores formed in the solid 
composite electrode described in paragraph 00108 over the larger pores also suggested in other 
composite electrode as Is required to maintain a prima facte rejection of the claims in view of 
Chu et aL and Goritovenko et al. 

lastly, as shown in FIGs. 4 and 6 and Tables 1 and 2 of the instant application as set 
forth In paragraph 0023 and 0024 of the instant application, the applicants found that the size of 
the pores has a result in an Improved retention of liquid phase sulfur to increase utilization. 
There Is no suggestion in Gorkovenko et al, or Chu et al. that the use of submicron pores, as 
opposed to larger pores, would provide such a result As such, it is respectfully submitted that 
there is evidence of record that the recited ranges are of patentable significance such that the 
recited invention represents a non-obvious improvement over the combination of Chu et al, and 

GoricpY^nko etQi. 

B. Rejection in view of Chu et al. and Ishida et aL 

In the Office Action at pages 6-9, the Examiner rejects daims 1-4, 8-17, 38 and 39 under 
35 U.S,C. §1 03 in view of Cliu et al. and Ishida et aL (U.S. Patent No. 4,881 ,026). The rejection 
is respectfully traversed and reconsideration is requested. 

On page 9 of the Office Action, the Examiner relies upon Ishida etai. as disclosing the 
use Of an NA/S cell having a conductive composite with a pore diameter of between 10 and 
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1 .000 Jim. However, while Ishldaetal, appears to briefly summarize a range that indudes pores 
that IS greater than 10 jim in an existing Japanese patent publication, Ishlda et al. relates to the 
operation of the Na/S cell in a high temperature (300^ to 350*=*) range, and does not suggest that 
the pores or the pores in such a range would be useful In other cell technologies, such as a 
lithium sulfur battery as recited in claim 1. Moreover, ft is respectfully submitted that the use of 
Na instead of lithium in the cell malces the technologies non-analogous such that one of 
ordinary skill In the art would not consider the use of the pores disclosed in the Na-^ cell of 
Ishlda et al. as providing an advantage in a lithium sulfur battery such as that set forth in Chu et 
aL Further, there is no suggestion in Ishlda et al that such a range solves a problem present in 
the Irthium-sulfur cells of Chu etaL and which is of a nature that one of ordinary sl<ill in tfie art 
would naturally use solutions to similar problems in Na-S cells. 

As noted in MPEP 2141 .01 (a), "pln order to rely on a reference as a basis for rejecbon of 
an applicant's invention, the reference must either be in the field of applicant's endeavor or, if 
not, then be reasonably pertinent to the particular problem with which the inventor was 
concerned.'" quoting In m Oetiker, 24 USPQ2d 1443, 1445 (Fed. Cir. 1992). SlnM there Is no 
indication that the pore sizes suggested in Ishida et al, solves a particular problem, or evidence 
that such a problem exists In both Na-S and lithium sulfur cells such that the pores in the 
disclosed range provide a solution applicable to both high-temperature Na-S cells and lithium- 
cells such as that suggested bv Chu et al. As such, it is respectfully submitted that there is 
insufficient evidence that the lithium cell of Chu et al. is sufficiently analogous to the Na-S cell of 
Ishida et al. for the purposes of using the suggested pores in |shida et as is required to reject 
the invention recited in daim 1 under 35 U.S.C. §103 using this combination. 

Additionally, it Is respectfully submitted that, assuming that Ishida et al. teaches a range 
from 10 Jim, Ishida et al, does not suggest a range including the range recfted In at least daim 3, 
Since Chu et al, is not relied upon as disdoslng such a feature, it is respectfully submitted that 
the combination of Chu etaL and ishldaetal. does not disclose or suggest the invention redted 
in daim 3. 

Further, on page 9 of the Office Action, the Examiner asserts that one of ordinary sicill in 
the art would have been motivated to combine the pores of Ishida etal. with the positive active 
material of Chuet_aL since Ishida et al. discloses known publications induding the use of pores, 
that the specific pore sizes can be used in electrochemical applications, and that Ishlda et al. is 
in the same field of endeavor as Chu et al, and both address and disclose alkali metal-sulfur 
based batteries and their related technologies. However, the Examiner does not set forth 
evidence as to where this motivation existed in the prior art, and why the use of the pores, which 

12 



PA6E13/19'RCVDAT1«041:47:27PM [Eastern ^^^^ 



Oct-06-04 01:51pin Froin-STAAS & HALSEY 202 434 1501 T-238 P. 014/019 F-643 

SQiiaiNo. 10/072,907 Docket No.: 1567.1022 

are described without asserting any l^own benefit and are only described as being used in an 
Na/S. would be othenMse desirable for the use In Chu et ai. As such, the Examinei^s assertion 
appears to be that such pores can exist in the art, without evidence explaining why one of 
ordinary skill in the art would choose such a pore size at the time of the Invention. 

In order to establish a prima fade obviousness rejection, the Examiner needs to provide 
both the existence of individual elements comespondlng to the recited limitations, and a 
motivation to combine the individual elements in order to create the redted invention. 
Additionally, the motivation must be more than a mere Identification that the elements existed in 
the prior art. As an example, MPEP 2143.01 refers to In re Koltzab, 55 USPQ2d 1313 (Fed. Cir. 
2000). In in re Koltzab. the Federal Circuit agreed with the Patent Office and the Examiner that 
the prior art, as a whole, disclosed each of the individual elements of the rscited invention, which 
was an injection molding machine. However, the Federal Circuit held that "a rejection [for 
obviousness] cannot be predicated on the mere identification in [one of the prior art references] 
of individual components of the claimed limitations.'' Instead, the Federal Circuit held that 
''particular findings must be made as to the reason the skilled artisan, with no knowledge of the 
claimed invention, would have selected these components for combination in the manner 
claimed." Id. at 1317. As such, in order to establish a prima fecfe obviousness rejection of a 
claim, the Examiner needs to both provide this particular evidence of the motivafion to make the 
combination, and show that this e>^dence existed in the prior art. IMPEP 2141 .03. 

Since the OfRce Action does not indicate a source for the Examiner's motivation and 
merely asserts that sudi elements existed in the prior art, it is respectfully submitted that there is 
insufndent evidence of record that there existed in the prior art la motivation which would have 
motivated one of ordinary skill in the art to modify Chu et al. to include the features of isbidi^ 
aL as is required to maintain a prima fade reje^on of the daims in view of ChuetaL and Ishida 
etaL 

Lastly, to the extent that Ishida etal. teaches pores, ishida et al. teaches a broad range 
of between 1 0 |xm and 1 000 |im, and does not suggest an advantage to any of these ranges. As 
is evident from FlGs. 4 and 5 and Tables 1 and 2 and paragraph 0023 and 0024 of the instant 
application, the size of the pores has an effect on the capadties and discharge potentials which 
are not suggested in the prior art Generally, where evidence exists of record that a recited 
range imparts a novel feature as compared to the general conditions suggested in the existing 
art, the rejection cannot be maintained. Specifically and as noted in MPEP 2144.05(111). ""Mhe 
law Is replete with cases in which the difference between the daimed invention and the prior art 
is some range or other variable within the claims In such a situation, the applicant must 
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show that the particular range is crftical, generally by showing that the daimed range achieves 
unexpected results relative to the prior art range.' In re Woodruff, 91 9 F.2d 1 575. 1 6 USPQ2d • 
1934 (Fed. Cir. 1990)." Additionally, In making a rejection based on the obviousness of a 
claimed feature, the Examiner needs to account for evidence In embodiments and experiments 
set forth in the specification that show the non-obvious nature of the feature. Jn_Re Gtaug. 62 
USPQ2d 1151 (Fed. Cir. 2002), As such, It is respectfully submitted that there is evidence of 
record that the recited invention represents a non-obvious improvement over the combination of 
Chu et al. and ishida et al^ 

C. Rejection in view of Chu et ai. and Cairns et al. 

In the Office Action at pages 10-13, the Examiner rejects claims 1-4, 8-17, 38 and 39 
under 35 U.S.C. §103 in view of Chu et al, and Calms etal. (U.S. Patent No. 3,716,409). TTie 
rejection is respectfully traversed and reconsideration is requested. 

On pages 1 2-13 of the Office Action, the Examiner relies upon Calms et at. as disdosfng 
the use of a ca^ode having a sulfur-containing graphrte or sulfur impregnated graphite having 
an average pore size of 1 .4 pm. However, Caims et al. Is not relied upon and does not suggest 
ranges in excess of 1 .4 )im. In contrast, claim 1 recites, among other features, "a material 
including pores of an average size greater than or equal to 5 ^m and less than and including IS 

having both electron-conductive and ion^ionductive properties." Since Chu et al. is not 
relied upon as disclosing such a feature, it is respectfully submitted that the combination of Chu 
etaL and Caims et al. does not disclose or suggest the invention recited in claim 1 . 

Claims 2. 4, 8-17, 38 and 39 are deemed patentable due at least to tiieir depending from 
claim 1. 

Additionally, on page 13 of the Office Action, the Examiner asserts that one of ordinary 
sicill in the art would have been motivated to combine the pores of Caims et al. with the positive 
active material of Chu et al. since Caims etal. discloses power producing cells containing a 
cathode staicture having such a pore size and which exhibits good cell perfonnance and yields 
good cell perfomiance while solving the same problem as Chu et al. However, the Examiner 
does not set forth evidence as to \^ere this motivation existed in the prior art, and why the use 
of the pores, which are described without asserting any known benefit and are only described as 
being used in a compound cathode 12 suggested in Calms et al. would be othen/vise desirable 
for the use in Chu et al. 

In order to establish a prima facie obviousness rejection, the Examiner needs to provide 
botii the existence of individual elements con'esponding to the recited limitations, and a 
motivation to combine the individual elements in order to create the recited invention. 
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Additionally, the motivation must be more than a mere identification that the elements existed in 
the prior art. As such, in order to establish a prima fade obviousness rejection of a claim, the 
Examiner needs to both provide this particular evidence of the motivation to make the 
combination, and show that this evidence existed in the prior art. MPEP 21 41 .03. 

Since the Office Action does not Indicate a source for the Examiner's motivation and 
merely sets forth that such elements existed in the prior art without evidence as to why a 
partlcajlar combination Is made from the multiple set forth in Calms et al. or why such a 
compound cathode 12 would be particularly useful instead of the positive electrode disclosed in 
ChuetaL . it is respectfully submitted that there Is insuffident evidence of record that there 
existed in the prior art a motivation which would have motivated one of ordinary skill In the art to 
modify Chu et_al. to indude the features of Calms et aL as is required to maintain a prima fade 
rejection of the claims in view of Chu et al. and Calms et aL 

Lastly, to the extent that Calms et aL teaches pores. Cairns et aL teaches a broad range 
of between 1 .4 pm and 90 jim, and does not suggest an advantage to any of these ranges. 
Spedfically, while one set of examples has the plates 34, 38 with pores of 1 A |im in the context 
of a graphite material, Cairns et at. teaches that the pore size depends on tiie material used, and 
that the prefened sizes for all materials, including graphite, are less than 90 }xm. (Table 1). 
Additionally, Caims et al. does not attribute the benefits as depending on pore size of the plates 
34, 38 alone since Cairns et aL teaches the use of electrolyte containing plates 36, 40 having 
different pore sizes as shown in Table 11. (Col. 6, lines 5-21 , col. 9, line 62 to col. 10, line 26), 
Thus, Calms et aL does not suggest that any benefit is derived solely from the size of the pores 
in the plates 34, 38, but instead suggests that the pore size of the electrolyte impregnated plates 
36, 40 is at least as significant a factor as set forth In the experiments outlined in ools. 10 
through 12 such that it Is the combination which produces the benefit. As such, Caims et aL 
does not suggest a particular pore size for the plates 34, 38, but Instead suggests multiple 
acceptable pore sizes for different plates 34, 36, 38, 40 wrthout distinctly teaching an advantage 
to having the pore size for the plates 34, 38 be within the redted ranges. 

As is evident from paragraphs 0023, 0024, FiGs. 4 and 5 and Tables 1 and 2 of the 
instant application, the size of the pones has an effect on the capadties and discharge potentials 
which are not suggested In the prior art Generally, where evidence exists of record that a 
recited range imparts a novel feature as compared to the general conditions suggested in the 
existing art, the rejection cannot be maintained. MPEP 2144,05(111). Additionally, in making a 
rejection based on the obviousness of a daimed feature, the Examiner needs to account for 
evidence In embodiments and experiments set forth in the specification that show the non- 
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obvious nature of the feature. As such, it is respectfully submitted that there is evidence of 
record that the recited invention represents a non-obvious improvement over the combination of 
£by.gi^ and £aiiM£LaL 

D, Relection in view of Chu et al. and Kovalev et at. in view of Caims et at.. Ishida et 

ah. or Gori^ovenko et al, 
in the Office Action at pages 13-14, the Examiner rejects daims S-7 under 

35 U,S.C, §103 in view of Chu^etaL arid Kovalev etaL (U.S. Patent No. 6,652,440) in view of 

Cafms et ai. . Ishida et al. . or Gorkovenko et al. The rejection is respectfully traversed and 

reconsideration is requested. 

The Examiner relies upon Kovalev et al, as disclosing a partide size cf elemental suHiir 
in the range of 0.01 to 100 microns, but not as othenArise curing the above noted detect of the 
corrt)inations of Chu et aL and Caims et al.. IshMa et al.. or Gofkovenko et al. as applied to 
claim 4, from which daims 5-7, depend. As such, It is respectfuily submitted that the 
combinations of Chuetal. and Kovalev et al. in view of Caims et al., Ishida et al., or Gorkovenko 
etal. do not disdose the invention recited In claims 5-7 due at least to the combinations not 
disclosing the features of claim 4. 

Additionally, the Examiner asserts on pages 13-14 of the Office Action that tfie range of 
particles firom ,01 to 100 microns is dfsdosed In Kovalev etal, . and asserts that coL 1, lines 35- 
53 of Kovalev et al, suggests that elemental sulfur is useful in batteries employing lithium or 
lithium alloy anodes. By way of review, Kovalev et al. suggests multiple partide sizes for 
elemental sulfur, including particles from .01 to 100 micn:>ns, but Kovafev et al does not suggest 
which particle size should be used within this broad range, or which portion of the range is 
advantageous to use. Importantly, Kovalev et al. does not suggest why the disdosed elemental 
su}fur is advantageous over other elemental sulfurs, such as that disdosed in Chu et al. 

The Examiner asserts on page 1 5-1 6 of the Offioe Action that a prima facie obviousness 
rejection is maintained since the broad range of .01 to 100 microns described in Kovaley et a|, 
covers the range recited in claims 5-7. The Examiner further asserts that the Examples 
evidence advantages set forth in the spedficatton do not cover the entire claimed range. 
However, the Examiner does not provide an explanation as to why one of ordinary skill In the art 
would use the elemental sulfur suggested in Kovatev et ai. as opposed to the active materials 
set forth, individually, in Chu etaL , Caims et al-. tehidaetal.. or Gorkovenko et al. 

Further, while the Examiner on pages 13-14 of the Office Action asserts that elemental 
sulfur is suggested in col. 1 of Kovalev et al. as being useful in batteries having lithium and 
li^lum alloy batteries^ it is noted that Chu et ai^ already teaches the use of elemental sulfur in 
col. 8, lines 33-35 such that it is undear as to why one or ordinary skill In the art would replace 
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the elemental sulfur suggested in Chu et al. with that of Kovalev et al. As such, even assuming 
arguendo that the Examiner has made out a prima fade case for obviousness for why one of 
ordinary sicill In the art would choose sub-range within the broad range of particles of 
elemental sulfur used in Kovalev et al„ there remains insufficient evidence of record as to why 
one of ordinary skill in the art would replace the elemental sulfur or Chu etal. with the elemental 
sulfur of Kovalev etal. as Is required to maintain a prima facie rejection of claims 5-7 in view of 
the combinations of ChuetaL and Kovalev et al, in view of Calms et al.. Ishidaetal., or 
Gorkovenko etal. As such, it is respectfully submitted that there is evidence of record that the 
recited invention represents a rK}n-obvious improvement over the combinations of Chu etaL and 
Kovalev et al. in view of CaimsetaL. Ishida et al.. or Gorkovenko et al. 
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CONCLUSION: 

In accoidance witii the foregoing, it Is respectfully submitted that all outstanding 
objections and rejections have been overcome and/or rendered moot And further, that ali 
pending claims patentably distinguish over the prior art. Thus, there being no further 
outstanding objections or rejections, Vne application is submitted as being In condition for 
allowanoe which action Is earnestly solldted. At a minimum, this Amendment should be entered 
at least for purposes of Appeal as it either clarifies and/or narraws the issues for consideration 
by the Board. 

If the Examiner has any remaining issues to be addressed, it is believed that prosecution 
can be expedited and possibly concluded by the Examiner contacting the undersigned attorney 
for a telephone interview to discuss any such remaining issues. 

If there are any additional fees associated with the filing of this Response, please charge 
the same to our Deposit Account No. 19-3935. 

Respectfully submitted, 
STAAS & HALSEY LLP 

Bj: I -^^"^ 

f / James G. McEwen / 
Registration No. 41 .983 

1201 New York Avenue, NW, Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 
Date: <^ r r . -^v-/ 
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